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Introduction
In prepubertal aged girls (< 8 years), there is limited
ability to examine the external genitalia beyond the
hymen and to visualize the vaginal interior through
manual approaches that involve opening the vaginal
introitus and separating the anterior and posterior
vaginal wall [1]. As a result, various instruments have
been used to explore the internal aspect of the hymen,
vaginal canal and uterine cervix in girls, including the
auriscope, nasal speculum, pediatric cystoscope, and
laparoscope [2–4]. These methods, however, are limited
in their ability to allow adequate observation of the
whole immature vagina and may also carry a risk of
iatrogenic injury to the hymen or vaginal mucosa [2,4].
Flexible outpatient hysteroscopy has been used to
explore the adult cervix and uterine cavity to identify
intrauterine pathology [5], and is a successful and well-
tolerated procedure [6,7]. In this report, we describe
our experience in using flexible hysteroscopy concomi-
tantly with manual examination of the immature lower
genital tract of patients with presumed genital disorders.
The feasibility, advantages, and clinical implications of
this technique are discussed.
Methods
Seven non-abused prepubertal girls with genital com-
plaints who were less than 8 years old underwent genital
examination in an outpatient setting in the gynecology
department. The procedure was performed under gen-
eral anesthesia in order to avoid the potential for lack of
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cooperation and psychologic impact. Informed consent
was obtained before the procedure and the mother was
allowed to accompany the child in the operating room
during the examination, if requested. The indications
for the use of hysteroscopy in combination with manual
examination included suspicion of intravaginal for-
eign body (Cases 1 and 2), unexplained non-cyclic
menstruation-like discharge with Tanner stage 2 breast
development (Case 3), unintentional genital trauma
(Case 4), and external genital ambiguity (Cases 5–7)
(Table). After induction of anesthesia, conventional
manual genital examination, consisting of labial
separation and labial traction techniques, was performed
with the patient in the supine position with bilateral
hip abduction and knee flexion on the operating table.
Subsequently, 1% povidone-iodine solution was used to
disinfect the external genital area. Using normal saline
as a distension and irrigation medium, a 4.9-mm panora-
mic flexible hysteroscope (hysterofibroscope HYF-1T,
Olympus, Tokyo, Japan) or a 3.5-mm flexible hystero-
scope (LM-FLEX 7, Leisegang Medical Inc, Boca Raton,
FL, USA) was gently introduced, without the use of a
speculum, to methodically observe the hymen, vaginal
canal and mucosa, fornix, and cervix. Sealing of the
vaginal outlet to distend the vaginal canal was not
done and reflux of the medium was not inhibited
during the procedure. The youngest patient (Case 3)
was found to have bloody discharge from the uterine
cervix and underwent simultaneous transabdominal
ultrasound to examine the uterus. Case 7, who had an
abnormally hypertrophic clitoris, also underwent
hysteroscopic examination of the urethra and bladder.
After completion of the procedure, pieces of gauze were
used to absorb the distension medium on the external
genitalia and no attempt was made to squeeze the
vaginal canal. Home medication with oral prophylactic
antibiotic for 3 days was prescribed.
Results
The patients’ ages ranged from 1 year 3 months to 5
years 9 months, with a mean of 3 years 5 months
(Table). In all cases, the soft-tissue findings of the labia,
vestibule, posterior fourchette, and outer aspect of
the hymen were determined by conventional labial
separation and traction. However, varying degrees of
difficulty in approaching the internal region of the
vagina above the hymen ring were encountered on
manual examination because of the inability to open
the collapsed vaginal canal, unavailability of adequate
illumination, and inability to visualize the operating
field due to vaginal discharge. After hysteroscopic infu-
sion of irrigation medium at a constant pressure of
about 100 mmHg, adequate dilatation of the small
vaginal canal [8] and excellent visualization of the
hymen, vaginal wall, and cervix were possible.
Of the two patients who were suspected of having a
foreign body inside the vagina (Cases 1 and 2), one was
found to have a hymenal laceration and a metal ring
(20 × 20 × 8 mm) that had lodged in the upper vagina
(Figure 1A) with local edematous change, while the
other had a piece of paper (10 × 8 × 0.5 mm) that had
stood against the wall of the upper vagina with local
punctation. The metal ring was removed using Pean
forceps (Figure 1B) and the paper using hysteroscopic
forceps. After removal of the object, a repeat hystero-
scopy was performed to confirm that the vaginal canal
was clean.
Case 3 (non-cyclic vaginal menstruation-like dis-
charge) was noted to have bloody flow originating from
the cervix (Figure 2A). Concomitant ultrasonography
showed a well-defined uterus with echogenic endometrial
stripe but no ovarian tumor (Figure 2B). The diagnosis
of central idiopathic precocious puberty was suspected
from major findings of responses in serum gonadotropin
Table. Patient characteristics, symptoms and/or signs, and hysteroscopic findings
Case Age Symptom/sign Hysteroscopic findings
Abnormal vaginal discharge
   1 4 yr 7 mo Mild bleeding for 3 hr Laceration at 8 o’clock, metal ring on vaginal apex
   2 5 yr 9 mo Foul odor, bloody discharge for 1 mo Paper on upper vaginal wall, local mucosal punctation
   3 1 yr 3 mo Occasional non-cyclic menstruation-like Bleeding from uterine cervix
   discharge in recent 5 mo
   4 2 yr 1 mo Active bleeding for 2 hr Laceration on right inner aspect of hymen
Ambiguous genitalia
   5 2 yr 5 mo Occluded outlet Labial fusion alone
   6 3 yr 2 mo Occluded outlet Labial fusion alone
   7 4 yr 10 mo Hypertrophic clitoris with small vestibule Downward displaced introitus
   and unidentified introitus
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and estrogen levels after luteinizing hormone-releasing
hormone test and imaging examinations of the central
nervous system. Active vaginal bleeding in the patient
without an obvious labial wound resulting from a saddle
injury (Case 4) had a 0.3-cm laceration on the right
internal aspect of the hymen ring. A simple stitch with
3-0 polyglactin 910 was used to stop the bleeding.
Two girls (Cases 5 and 6) who had labial fusion with
a pinpoint opening of the vestibule were found to have
a urethral orifice and a vaginal introitus by manual
separation, and a normal-appearing vaginal canal
and uterine cervix on hysteroscopy. Local application of
estrogen cream mixed with neomycin was used to pre-
vent the recurrence of labial fusion. In Case 7 (hyper-
trophic clitoris and small urogenital vestibule) (Figure
3A), hysteroscopic examination revealed a down-
ward dimpled introitus with entirely normal appearance
of the immature hymen, vagina, and cervix (Figure 3B),
and urethra and bladder. A diagnosis of early-onset
congenital adrenal hyperplasia was confirmed by nor-
mal female karyotype, an abnormally high serum level of
17-hydroxyprogesterone, and a low level of testosterone.
Figure 1. Case 1: (A) foreign body
lodged on the apex of the vagina and
(B) a metal ring removed.
Figure 3. Case 7: (A) hypertrophic
clitoris with ambiguous external
genitalia; (B) hysteroscopy shows nor-
mal growing immature vagina and
cervix. H = hymenal ring; CX = cervix.
Figure 2. Case 3: (A) menstruation-
like flow from the cervical os; (B)
transabdominal ultrasound reveals a
well-defined uterus with echogenic
endometrial stripe. CX = cervix; OS =
cervical os; U = uterus; BL = bladder.
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The duration of the hysteroscopic examination var-
ied from 5 to 10 minutes. All patients were doing well 1
week after examination when they returned to the
outpatient clinic, except for one patient who developed
intubation-induced traumatic laryngotonsillitis with
fever 1 day after leaving hospital that required pediatric
consultation.
Discussion
The experience in this series of patients demonstrates
that the flexible panoramic hysteroscope can be used
effectively to examine the immature lower genital tract
in patients younger than 8 years. The steerability and
ability to bend up and down with concomitant deliv-
ery of distension medium allows a thorough inspection.
The lack of hysteroscope-related complications in the
present study suggests that the procedure is safe if used
properly.
Direct visualization of the immature vagina is required
in patients with various clinical conditions, including a
hidden foreign body, vaginal spotting or bleeding of
unknown origin, and uncertainty of development of the
lower genital tract. Pokorny reported that 10 of 17
premenarchal girls with vaginal foreign bodies underwent
vaginoscopic examination using a 5-mm endoscope
under anesthesia to provide details of vaginal patholo-
gic reactions [9]. Pokorny et al reported that six of 12
prepubertal girls with acute genital trauma requiring
anesthetic for evaluation of their wounds underwent
vaginoscopy with a pediatric cystoscope to check for
potentially unexpected intravaginal injury [4]. Both
studies used rigid endoscopes to explore the vagina.
According to the colposcopic study by McCann et al,
the mean transhymenal diameter obtained manually by
labial separation and traction techniques varies with
the age of the child, and is only 6.1 mm (range, 1.0–
10.0 mm) in patients between 5 years and 7 years 11
months of age [1]. With such a small-caliber hymenal
ring and vagina, it is necessary to place the child under
anesthesia to ensure smooth inspection. In this series of
patients, the use of a hysteroscope with flexibility of
the distal end permitted the atraumatic introduction of
the instrument and provided easy panoramic visuali-
zation of the hymen, vagina, and cervix by rotating the
entire instrument. The use of irrigating fluid allowed
expansion of the vaginal canal and cleansing of any
blood and cellular debris. In contrast to traditional rigid
vaginoscopic instruments (e.g. endoscope, pediatric
cystoscope, and speculum, regardless of size), the flexi-
ble hysteroscope has the technical advantages of con-
venience, harmlessness, and effectiveness [10].
Clinical implications for the use of flexible hystero-
scopy in girls under the age of 8 years with genital
symptoms requiring inspection were also noted in this
study. This technique enabled easy localization of a
vaginal foreign body and evaluation of the associated
tissue reaction. The origins of traumatic and nontrau-
matic vaginal bleeding were effectively identified us-
ing flexible hysteroscopy with minimal fear of miscible
blood obscuring the field of view. Verification of normal
growth and development of the vagina and cervix ensured
that patients with ambiguous external genitalia were
free of vertical fusion defects (e.g. vaginal atresia, trans-
verse vaginal septum, cervical atresia) or congenital
Müllerian duct abnormalities even in the early prepu-
bertal stage.
Flexible hysteroscopy under anesthesia is a useful
substitute for vaginoscopy in the exploration of the
immature lower genital tract and may help in diagnosis
in selected prepubertal patients with genital complaints
in the pediatric gynecology clinic.
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